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Abstract: The establishment of international testing regimes such as the Progress 
in International Reading Literacy Study (PIRLS), the Trends in International 
Mathematics and Science Study (TIMSS), and the Programme for International 
Student Assessment (PISA) has provided one way for individual countries to 
monitor the effectiveness of their educational systems. In addition, student 
achievement may be compared with that of students from other participating 
countries. Studying the educational organisation of those countries and 
economies in which high-ranking results in international testing have been 
produced, including the roles played by teachers, students, and systems, provides 
valuable information for use in countries where there is a desire for improved 
student performance. In combination with the research literature, the main 
findings from such an investigation suggest that it is teachers who make the 
difference, and that it is the responsibility of governments and teacher training 
institutions to select and prepare teachers accordingly. 


It has become increasingly clear over the last decade that education systems in a 
number of countries are failing to provide a learning environment that leads to success for 
many of their students (Auguste, Kihn, & Miller, 2010; Department of Education, Science 
and Training, 1997; Greenberg, McKee, & Walsh, 2013; Office for Standards in Education 
(Ofsted), 2011, 2012; Rowe, 2005; Thomson, 2008). In several member countries of the 
Organisation for Economic Cooperation and Development (OECD) low standards of literacy 
and numeracy are viewed as a serious problem in economic terms, especially when poor adult 
literacy requires a large financial commitment from governments, as well as from industry 
councils, in their drive to assist adults to attain basic literacy and numeracy skills (Baer, 
Kutner, & Sabatini, 2009; Industry Skills Council, 2011; Kingston, 2009; OECD, 2010b; 
Toppo, 2009). A recent survey of adult skills conducted as part of the Programme for the 
International Assessment of Adult Competencies (PIACC) (OECD, 2013c), found a close 
relationship between countries' performance in the Programme for International Student 
Assessment (PISA) and the literacy and numeracy proficiency of their students later in life. 
The result of having poor skills in literacy and numeracy often had a major impact on access 
to more desirable, and well-paid, employment opportunities (OECD, 2013b). 

Every year, since 2008, Australian students in years 3, 5, 7, and 9 have taken part in 
the National Assessment Program - Literacy and Numeracy (NAPLAN). The results are 
used for a number of purposes: to give parents an indication of their child's school progress; 
to assist teachers and schools to provide programs that meet the needs of their students; and 
to enable school systems to evaluate and improve the services that they offer (Australian 
Curriculum, Assessment and Reporting Authority, 2011). Australian students also take part 
in international assessments of literacy and numeracy including the Progress in International 
Reading Literacy Study (PIRLS), through which the literacy skills of students in Grade 4 are 
assessed, and the Trends in International Mathematics and Science Study (TIMSS), through 
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which a range of mathematics skills of students in Grades 4 and 8 is assessed. They also 
participate in the Programme for International Student Assessment (PISA), which is used to 
evaluate education systems worldwide by assessing the competencies of 15-year olds in three 
key areas: reading, mathematics and science (OECD, 2009c). Based on the results of these 
assessment programs, reports in the Australian media continue to refer to falling standards in 
literacy and numeracy and the effect that this decline has on the students themselves, as well 
as the effect on adults in the workforce who are unable to develop their careers because of 
their low literacy skills (Bailey, 2010; Bonnor, 2010; Ferrari, 2012; Laurie, 2012; Maher, 
2011; “Reading Decline”, 2010; Rosenberg, 2012). 

Regardless of whether or not the perception that standards in literacy and numeracy 
are falling can be substantiated, the results of national and international assessment regimes 
indicate that many students are entering secondary education without the skills needed to 
negotiate the curriculum at this level, and that students are still completing their secondary 
education without reaching functional levels of literacy and numeracy (Thomson, De Bortoli, 
Nicholas, Hillman, & Buckley, 2010). If standards are falling we need to consider the extent 
of this decline by comparing Australian data with international rates of student achievement. 
The extent and range of data resulting from the PISA process offers policy makers and 
educators, in any given country, the opportunity to compare the success or otherwise of their 
own policy decision-making against those of the world's most effective education systems. 
"Indeed, in a global economy, success is no longer measured against national standards alone, 
but against the best-performing and most rapidly improving education systems" (OECD, 
2013a, p. 3). 

The purpose of the current paper is to explore the factors that potentially influence the 
literacy and numeracy levels of students within the Australian context, with specific attention 
given to those students whose performance is weak. Levels of literacy and numeracy among 
young Australians will be examined and compared to two major English-speaking countries 
(the United Kingdom and the United States) and four of the top performing countries in 
PISA, PIRLS and TIMSS (Korea, Hong Kong (China), Shanghai (China), and Finland). The 
relationship between student achievement and factors such as teachers, students, and 
education systems, will be investigated by comparing countries and economies participating 
in international assessment programs. The implications for government intervention, 
following the identification of factors that (a) have the potential to influence standards, and 
(b) are amenable to change, will be briefly discussed. 


International Assessments of Student Achievement 

Concerns about a decline in literacy and numeracy standards are not new. In order to 
determine factors and interventions that may contribute to improved student achievement, it 
is important to consider student performance in an international context. The Progress in 
International Reading Literacy Study (PIRLS) assessment program, through which the 
literacy performance of students in Grade 4 is assessed, commenced in 2001 and has occurred 
subsequently every five years. Grade 4 is seen as an important point in children's 
development as readers, as it is at this age that most students make the transition from 
learning to read to reading to learn. PIRLS defines two major purposes of reading (literary 
experience and the acquisition of information), and four processes of comprehension 
(retrieval of explicit information; making inferences; integration of ideas and information; 
and evaluation of content) for Grade 4 students (Thomson et al., 2012). Of the forty-five 
countries that participated in PIRLS 2011, the four top-performing countries were Hong 
Kong (China), the Russian Federation, Finland, and Singapore. Australia ranked 27 th in the 
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list of 45 countries, and was also ranked lower than all other English-speaking countries 
(Thomson et al., 2012). See Table 1 for details relating to average scale scores and rankings 
for the 2011 PIRLS (Korea and Shanghai (China) did not participate). As Australian students 
participated in PIRLS for the first time in 2011, it is not possible to use data from PIRLS to 
investigate any change in literacy performance of Australian primary school students. 


Country 

PIRLS Score 2011 
(Rank out of 45 countries) 

Finland 

568 


(3) 

Hong Kong, China 

571 


(1) 

United States 

556 


(6) 

England 

552 


(11) 

Australia 

527 


(27) 

PIRLS Scale Centrepoint 

500 


Note. Data source - Mullis, Martin, Foy, & Drucker, 2012. 

Table 1: PIRLS 2011 Grade 4 average scale scores and rankings for reading 

The data provided in Table 2 show the total percentage of students reaching each 
PIRLS 2011 benchmark score. Although the scores for Australian students were generally at 
the international median, it is a concern that 7% of Australian students scored less than the 
low benchmark score, with the performance of 2% of students being too low for estimation. 

The Trends in International Mathematics and Science Study (TIMSS) has been 
conducted at Grade 4 and Grade 8 on a four-year cycle since 1995. Australian students have 
participated in TIMSS since its inception. The TIMSS Grade 4 mathematics assessment 
covers: number (whole numbers, fractions and decimals, number sentences, patterns and 
relationships); geometric shapes and measurement (lines and angles, two- and three- 
dimensional shapes, location and movement); and data display (reading and interpreting, 
organising and representing) (Mullis, 2012). Of the 50 countries that participated in TIMSS 
in 2011, the four top-performing countries were Korea, Hong Kong (China) Singapore, and 
Chinese Taipei. Australia ranked 19th in the list of 50 countries, lower than all other English- 
speaking countries apart from New Zealand. Across the years for which data are available, 
there does not appear to be a substantial change in either mean scores or ranking for 
Australian students. See Table 3 for details relating to TIMSS mean student scores and 
rankings. 

The data provided in Table 4 show the total percentage of Grade 4 students reaching 
benchmark scores for mathematics in 2011. The scores for Australian students were above 
the international median at Advanced, High, and Intermediate benchmark levels. However, 
10% of Australian students scored less than the Low benchmark, with 3% of these students 
having results too low for estimation (Mullis et al., 2012). This compares with 0%, 1%, 2%, 
and 4% respectively for Korea, Hong Kong (China), Finland and the United States for scores 
less than the Low benchmark, with only two of those countries (Finland and the United 
States) having any students (1% for each country) too low for estimation. 
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Country 


Advanced 

High 

Intermediate 

Low 

Less than Low 

Too Low for 



625 

550 

475 

400 


Estimation 


Ranking 

Percentage of Students at Benchmark and Above 


Percentage of Students at Benchmark 

Finland 

4 

18 

63 

92 

99 

1 

0 

Hong Kong, 

China 

6 

18 

67 

93 

99 

1 

0 

United States 

7 

17 

56 

86 

98 

2 

1 

England 

5 

18 

54 

83 

95 

5 

2 

Australia 

17 

10 

42 

76 

93 

7 

2 

International 

Median 


8 

44 

80 

95 

5 



Note. Data source - Mullis et al., 2012. 


Table 2: PIRLS 2011 Performance at the international benchmarks of reading achievement 4th Grade GV=45) 


Country 

TIMSS Score 2011 
(Rank out of 50) 

TIMSS 2007 
(Rank out of 36) 

TIMSS 2003 
(Rank out of 25) 

TIMSS 1995 
(Rank out of 26) 

Finland 

545 





(8) 




Hong Kong, China 

602 

607 

575 

587 


(3) 

(1) 

(2) 

(4) 

Korea 

605 



611 


(2) 



(2) 

United States 

541 

529 

518 

545 


(11) 

(11) 

(12) 

(V) 

England 

542 

541 

531 

513 


(9) 

(V) 

GO) 

GO) 

Australia 

516 

516 

499 

546 


(19) 

(14) 

(16) 

(11) 


Note. Data sources -Mullis et al., 1998; Mullis, Martin, Gonzalez, & Chrostowski, 2004; Mullis et al., 2008; Mullis et al., 2012. Blank cells 
indicate that no data are available for that year. TIMSS was not carried out for Grade 4 students in 1999. 

Table 3: TIMSS 2011Grade 4 average scale scores and rankings for mathematics 
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Country 


Advanced 

High 

Intermediate 

Low 

Less than Low 

Too Low for 



625 

550 

475 

400 


Estimation 


Ranking 

Percentage of Students at Benchmark and Above 


Percentage of Students at Benchmark 

Finland 

10 

12 

49 

85 

98 

2 

1 

Hong Kong, 
China 

3 

37 

80 

96 

99 

1 

0 

Korea 

2 

39 

80 

97 

100 

0 

0 

United States 

9 

13 

47 

81 

96 

4 

1 

England 

7 

18 

49 

78 

93 

7 

2 

Australia 

13 

10 

35 

70 

90 

10 

3 

International 

Median 


4 

28 

69 

90 




Note. Data source - Mullis et al., 2012. 


Table 4: TIMSS 2011 Performance at the international benchmarks of mathematics achievement 4th Grade 0V=50) 
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Topics included in the TIMSS Grade 8 mathematics assessment were number (whole 
numbers, fractions and decimals, integers, patterns and ratio, proportion, and percentage); 
algebra (patterns, algebraic expressions, equations/formulas and functions); geometry 
(geometric shapes, geometric measurement, location and movement); and data and chance 
(data organisation and representation, data interpretation, chance) (Mullis, 2008). Forty-two 
countries participated in TIMSS (Grade 8) in 2011. The three top-performing countries were 
Korea, Singapore, and Chinese Taipei, with Australia ranking 12th. Australia's average 
student scores and ranking do not appear to have changed substantially over the assessment 
periods. TIMSS data for Grade 8 students are presented in Table 5. 


Country 

TIMSS 
Score 2011 
(Rank out 
of 42) 

TIMSS 

2007 

(Rank out 
of 49) 

TIMSS 

2003 

(Rank out 
of 45) 

TIMSS 

1999 

(Rank out 
of 38) 

TIMSS 

1995 

(Rank out 
of 25*) 

Finland 

514 



520 



(8) 



(14) 


Hong Kong, China 

586 

572 

586 

582 

588 


(4) 

(4) 

(3) 

(4) 

(4) 

Korea 

613 

597 

589 

587 

607 


(1) 

(2) 

(2) 

(2) 

(2) 

United States 

509 

508 

504 

502 

500 


(9) 

(9) 

(15) 

(19) 

(18) 

England 

507 

513 

498 

496 

506 


(10) 

(7) 


(20) 

(16) 

Australia 

505 

496 

505 

525 



(12) 

(14) 

(14) 

(13) 



Note. Data sources - Mullis et al., 1998; Mullis et ah, 2000; Mullis et al., 2004; Mullis et al., 
2008; Mullis et al., 2012; http://nces.ed.gov/timss/results99_l.asp. Blank cells indicate that 
no data are available for that year. *41 countries participated in TIMSS 1995 at 8th Grade. 16 
countries did not satisfy guidelines. Ranking is based on the 25 countries that did satisfy 
guidelines. 

Table 5: TIMSS 2011 Grade 8 average student scores and rankings for mathematics 

The data in Table 6 show the total percentage of Grade 8 students reaching 
benchmark scores for mathematics. The scores for Australian students were well above the 
international median at Advanced, High, and Intermediate benchmark levels. However, 11% 
of Australian students scored less than the Low benchmark, with 4% of these students having 
results too low for estimation (Mullis et al., 2012). This compares with 1%, 3%, 4% and 8% 
respectively for students scoring less than the Low benchmark in Korea, Hong Kong (China), 
Finland and the United States, with 1%, 2%, 2%, and 3% respectively of student scores too 
low to be estimated. 

The Programme for International Student Assessment (PISA), was officially launched 
in 1997, with the first survey taking place in 2000 and then subsequently every three years. 
One function of the surveys is to determine to what extent students at the end of compulsory 
education can apply their knowledge to real-life situations and are equipped for full 
participation in society (OECD, 2009b). By measuring the content knowledge and skills of 
15-year-old students in the areas of reading, mathematics, and science literacy, the tests also 
provide an insight into the “quality, equity and efficiency of school systems” throughout the 
world (OECD, 2011a, p. 84. 
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Country 


Advanced 

High 

Intermediate 

Low 

Less than Low 

Too Low for 



625 

550 

475 

400 


Estimation 


Ranking 

Percentage of Students at Benchmark and Above 


Percentage of Students at Benchmark 

Finland 

18 

4 

30 

73 

96 

4 

2 

Hong Kong, 
China 

4 

34 

71 

89 

97 

3 

2 

Korea 

3 

47 

77 

93 

99 

1 

1 

United States 

12 

7 

30 

68 

92 

8 

3 

England 

19 

8 

32 

65 

88 

12 

4 

Australia 

8 

9 

29 

63 

89 

11 

4 

International 

Median 


3 

17 

46 

75 




Note. Data source - Mullis et al., 2012. 


Table 6: TIMSS 2011 Performance at the international benchmarks of mathematics achievement 8th Grade (iV=42) 
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PISA is designed to assess content knowledge and the ability to analyse problems, 
seek solutions, and communicate ideas. Students are required to answer a background 
questionnaire, providing information about themselves and their homes. School principals 
are asked to complete a questionnaire about their schools. One of the important 
responsibilities of PISA is to ensure that the instruments used in all participating countries to 
assess their students’ reading, mathematical and scientific literacy provide reliable and fully 
comparable information. To this end, a set of specific descriptive scales has been developed 
for each subject area. The scales are divided into six levels that represent groups of PISA test 
questions, beginning at Level 1 and increasing in difficulty with each level. For example, a 
reading unit task may require students to answer five questions. Each question is given a 
level of difficulty indicated by a score point (OECD, 2009d, p. 17-18, 58-59). In each test 
subject, the score for each participating country is the average of all student scores in that 
country. The average score among OECD countries is 500 points (SD,100) with about two- 
thirds of students scoring between 400 and 600 points (OECD, 2011a). PISA gives a score 
for each subject area and countries are ranked by their mean score in each area (OECD, 
2009b). 

Table 7 provides the mean student scores and 2012, 2009, 2006, 2003, and 2000 
rankings for reading and mathematics for the countries selected for comparison in this paper. 
Although Finland has generally been considered the top performer in PISA since its inception 
in 2000, closely followed by Korea, Shanghai, China has been ranked highest for both 
reading and mathematics since it joined the program in 2009. 

An inspection of Australia’s PISA ranking over time would suggest that, although the 
reading and mathematics scores for Australian students are both still above the OECD 
average (see Tab. 7), the performance of Australian students is declining. However, the 
number of countries participating in PISA has risen by 33 countries between 2000 and 2012 
and this factor may partly account for Australia’s lower rankings. As with the PIRLS and 
TIMSS data, therefore, it is likely to be more useful to identify the percentage of Australian 
students falling into the bottom performance levels (Levels 1 and 2) in reading and 
mathematics (see Tab. 8 and 9). 
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2012 

2009 

2006 

2003 

2000 

Number of Participating Countries and Economies 


65 

65 

57 

41 

31 


Reading 

Maths 

Reading 

Maths 

Reading 

Maths 

Reading 

Maths 

Reading 

Maths 

Finland 

524 

519 

536 

541 

547 

548 

543 

544 

546 

536 


(6) 

(12) 

(3) 

(2) 

(2) 

(2) 

(1) 

(2) 

(1) 

(4) 

Hong Kong 

570 

561 

533 

555 

536 

547 

510 

550 



China 

(2) 

(3) 

(4) 

(4) 

(3) 

(3) 

(10) 

(1) 



Korea 

536 

554 

539 

546 

556 

547 

534 

542 

525 

547 


(5) 

(5) 

(2) 

(3) 

(1) 

(4) 

(2) 

(3) 

(6) 

(2) 

Shanghai 

570 

613 

556 

600 







China 

(1) 

(1) 

(1) 

(1) 







United 

498 

481 

500 

487 


474 

495 

483 

504 

493 

States 

(24) 

(36) 

(24) 

(32) 


(35) 

(18) 

(28) 

(15) 

(19) 

United 

499 

494 

494 

492 

495 

495 



523 

529 

Kingdom 

(23) 

(26) 

(27) 

(21) 

(17) 

(24) 



(7) 

(8) 

Australia 

512 

504 

515 

514 

513 

520 

525 

524 

528 

533 


(13) 

(19) 

(9) 

(15) 

(7) 

(13) 

(4) 

(11) 

(4) 

(5) 

OECD 

496 

494 

493 

496 

492 


494 

500 

500 

500 

Average 












Note. Data sources - Micklewright & Schnepf, 2006, OECD 2004, 2007, 2010a, 2011a, 
2013a, Thomson et al., 2010. Blank cells indicate that no data are available for that year. 
Rankings are based on the mean scores of students on the PISA reading and mathematics 


assessments. Rankings are in parenthesis. The PIRLS and TIMSS programs provide data for 
England, the PISA program provides data for the United Kingdom. 

Table 7: Mean Student Scores and PISA Rankings for Reading and Mathematics 



2012 

2009 

2006 

2003 

2000 

Level 6 

1.9 

2.1 

0 

0 

0 

Level 5 

9.8 

10.7 

10.6 

14.6 

17.6 

Level 4 

23.3 

24.1 

24.9 

26.9 

25.3 

Level 3 

29.1 

28.5 

30.1 

28.4 

25.7 

Level 2 

21.6 

20.4 

21 

18.3 

19 

Level 1 or below 

14.2 

14.3 

13.4 

11.8 

12.4 

Total below Level 3 

35.8 

34.7 

34.4 

30.1 

31.4 


Note. Data sources - OECD 2001; 2003b; 2004; 2007; 2010d; 2013a. 

Table 8: Percentage of Australian Students at Each Proficiency Level in PISA Reading Assessments 2000- 

2012 
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2012 

2009 

2006 

2003 

Level 6 

4.3 

4.5 

4.3 

5.8 

Level 5 

10.5 

11.9 

12.1 

14 

Level 4 

19 

21.7 

23.2 

23.3 

Level 3 

24.6 

25.8 

26.9 

24 

Level 2 

21.9 

20.3 

20.5 

18.6 

Level 1 or below 

19.6 

15.9 

13 

14.3 

Total below Level 3 

41.5 

36.2 

33.5 

32.9 

Note. Data sources - 

OECD 2003b; 2004; 2007; 2010d; 2013a. 



Table 9: Percentage of Australian Students at Each Proficiency Level in PISA Mathematics Assessments 

2003-2012 

In the PISA studies, reading literacy is defined as being able to understand, use, and 
reflect on written texts, and mathematical literacy is concerned with an individual’s capacity 
to identify and understand the role that mathematics plays in the world (OECD, 2009b). For 
both domains, Level 2 is considered a minimum standard of proficiency, at which students 
begin to demonstrate the skills that will enable them to participate effectively and 
productively in life (OECD, 2009c). Using the 2009 data (Figs. 1 and 2) it is possible to 
compare the proportion of students demonstrating minimal competency in reading and 
mathematics across the seven PISA participating countries included in this paper. Although 
all countries compare favourably with the OECD average, it is quite clear that there is a wide 
range in the percentage of students operating at a minimum, and below minimum, level. 
Nearly 45% of students in the United States and the United Kingdom score in the lowest 
levels (1 and 2); approximately 35% of Australian students score at this level; whilst less than 
25% of students in Finland, Hong Kong (China), Korea, and Shanghai perform at levels 1 and 
2. A comparison of lower performing students across the countries of interest for 2012 (see 
Figs. 3 and 4) tells a similar story. 


50 

45 



Shanghai Korea Hong Finland Australia United United OECD 
Kong States Kingdom Average 


Note. Data sources - OECD 2010b. 

Figure 1: Percentage of Students at Lowest Proficiency Levels 1 and 2 in PISA Reading Assessment 2009 
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50 



Shanghai Korea Hong Finland Australia United United OECD 
Kong States Kingdom Average 


Note. Data sources - OECD 2010b. 

Figure 2: Percentage of Students at Lowest Proficiency Levels 1 and 2 in PISA Mathematics Assessment 

2009 



Shanghai Korea Hong Finland Australia United United OECD 
Kong States Kingdom Average 


Note. Data sources - OECD 2013a. 

Figure 3: Percentage of Students at Lowest Proficiency Levels 1 and 2 in PISA Reading Assessment 2012 
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Shanghai Korea Hong Finland Australia United United OECD 
Kong States Kingdom Average 


Level 2 
■ Level 1 


Note. Data sources - OECD 2013a. 


Figure 4: Percentage of Students at Lowest Proficiency Levels 1 and 2 in PISA Mathematics Assessment 

2012 


It should be noted here that PISA Level 3 is identified in Australia's Measurement 
Framework for Schooling (ACARA, 2012, p. 5) as the proficient standard for reading, 
mathematics and science. Proficient standards represent a "challenging but reasonable 
expectation of student achievement at a year level with students needing to demonstrate more 
than elementary skills expected at that year level" (ACARA, 2012, p. 5). The data contained 
in Tables 8 and 9 indicate that more than 30% of Australian students do not reach the 
proficient standards for reading and mathematics as designated by ACARA, and that this 
percentage is increasing over time. 

In order to determine the factors that contribute to the comparatively larger percentage 
of Australian students included at the minimal or low performing levels in PISA, PIRLS, and 
TIMSS, consideration should be given to those factors that potentially influence student 
literacy and numeracy achievement. 


Potential Influences on Student Achievement 

Over the last two decades a range of factors that may contribute to student academic 
success has been researched. These factors may be grouped into three general categories: 
national educational systems, teacher quality, and student attributes (including the home 
environment). On a national level, financial investment in education (including teacher 
salaries) and school organisation (including educational leadership, curricula, allocated 
instructional time, class size, and assessment programs) have been investigated (Biddle & 
Berliner, 2002; Hattie, 2009; OECD, 2012). Research topics concerning teacher quality 
include the selection of undergraduates for teaching programs, the quality and content of pre¬ 
service and in-service education courses, teaching approaches, and the provision of induction 
and mentoring programs (Darling-Hammond, 2000; Hattie, 2009; Ingersoll & Stronge, 2011; 
Langdon, 2011; Leigh & Ryan, 2008; Rowe, 2003; Stronge, Ward, & Grant, 2011). 
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Investigations into the impact of student dispositions and home environment on student 
achievement include prior academic success, motivation, and physical influences, as well as 
socio-economic status, parental involvement, parental background and education, and out of 
school coaching (CIEB, n.d.d.; Hattie, 2009; OECD, 2011b; OECD, 2012). 


National Educational System Factors 
Investment in Education 

The national monetary investment in education of any country may be compared in 
two ways: the annual expenditure per school student and the percentage of a nation’s Gross 
Domestic Product (GDP) spent on various levels of education. It would appear that two of 
the top performing countries in PISA, PIRLS and TIMSS (Finland and Korea) spend less per 
capita on education than Australia and the United States (See Tab. 10). Also, when 
comparing the percentage of GDP spent on schooling, Finland allocates the least amount and 
Hong Kong (China) allocates the most; this would suggest that, although a minimum 
investment might be required, student achievement is not necessarily dependent on financial 
investment. 



Percentage of 
GDP (Spent on 
Primary and 
Lower Secondary 
Institutions, 
2009) 

Annual 

Expenditure per 
Primary Student, 
2009 □ 

Annual 

Expenditure per 
Secondary 
Student, 2009 □ 

Percentage of 
Students 

Achieving Levels 
1 and 2 Reading 
Assessment, 
2009 

Finland 

2.5 

7,368 

8,947 

24.8 

Hong Kong, 

3.5D 



24.4 

China 





Korea 

3.1 

6,658 

9,399 

21.2 

Shanghai, China 




17.4 

United States 

3.2 

11,109 

12,550 

42.1 

United Kingdom 

3.0 

9,088 

10,013 

43.4 

Australia 

3.3 

8,328 

10,137 

34.7 

OECD Average 

2.6 

7,719 

9,312 

42.8 


Note. Data sources - OECD 2001, 2009c, 2010d, 2011a, 2012; http://www.inca.org.uk; 
http://www.eacea.ec.europa.eu/education; http://www.education.gov.uk. Blank cells indicate 
that no data are available for that year. □ Equivalent USD converted using PPPs. 

□ http://www.edb.gov.hk/en/about-edb/publications-stat/figures/gov-expenditure.html 
2006/7 

Table 10: System Factors: Cost of Schooling and Percentage of Students Achieving Levels 1 and 2 in the 

2009 PISA Reading Assessment 


Teacher salary 

A comparison of the 2005 salaries of physicians, engineers, accountants, nurses, and 
teachers in Finland, Hong Kong (China), Korea, Shanghai (China), the United States, the 
United Kingdom, and Australia showed that, generally, physicians and engineers are best 
paid, nurses earn the least, and teacher salaries fit in the middle of the range 
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(www.worldsalaries.org). When comparing teacher salaries across these same countries, high 
student achievement does not appear to be related to high teacher salaries: in 2005 beginning 
teachers in the United States earned the highest salary whereas beginning teachers in Korea 
were paid the lowest salary. 


Curriculum 

A national curriculum is provided in Finland, Korea, Shanghai (China), Hong Kong 
(China), and the United Kingdom (OECD, 2010c). In the United States, most states follow a 
common core curriculum; however, a national curriculum is not provided (OECD, 2010c). 
The Australian Curriculum Assessment and Reporting Authority (ACARA) recently 
developed a National Australian Curriculum for implementation in 2013 
(http://www.australiancurriculum.edu.au/). Independence in the application of national 
curriculums is varied: in Finland, the government allows teachers, schools, and municipalities 
the freedom to determine the content of teaching programs and the manner in which 
programs will be taught (OECD, 2010c); school superintendents in Korea have the autonomy 
to add content and standards to address the needs of their schools (CIEB, n.d.c; 
www.english.mest.go.kr); the United Kingdom government gives schools and teachers choice 
in the application of the national curriculum; and in Australia the extent of school autonomy 
is varied across States and Territories, as well as across State, Catholic, and independent 
systems (Australian Productivity Commission, 2012). As the provision of a national 
curriculum and the amount of autonomy that teachers and schools enjoy in the 
implementation process vary across all systems considered in this paper, it is not possible to 
determine whether either factor is associated with student achievement. 


Assessment programs 

National assessment programs generally take two forms: (a) a monitoring system that 
tracks student progress at regular intervals; and (b) an end-of-compulsory-schooling 
assessment, which is often used to determine entry into tertiary study and/or employment. 
Formative national assessments are conducted in Korea (OECD, 2011a), Shanghai, Hong 
Kong, the United States, the United Kingdom, and Australia (OECD, 2010c), and on a 
sample of students in Finland (OECD, 2010c). End of secondary schooling examinations are 
held in Finland, Shanghai, Korea, Hong Kong, the United States, the United Kingdom, and 
Australia. Does a national assessment program influence student achievement? All of the 
countries included for discussion in this paper have both formative and summative national 
assessment programs. A comparison of the number of students in PISA Bands 1 and 2 for 
reading literacy and mathematics literacy and those in the Low benchmark and below 
categories for PIRLS and TIMSS for each country provides no evidence that the use of 
national assessments influences student achievement. 


Minimum academic requirements for teachers 

Across the countries included for discussion, the range of minimum academic 
requirements for entry into teaching is wide. All teachers in Finland must hold a master’s 
degree. Teachers in Korea, the United States and the United Kingdom must hold a bachelor's 
degree and either a graduate diploma in education, or a master's degree. In Australia, 
teachers must have either a bachelor’s degree in education, a bachelor's degree and a 
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postgraduate qualification in education, or a master's degree. In Hong Kong (China), primary 
teachers should hold an associate degree, and in Shanghai (China), primary school teachers 
are required to have a diploma (Center of International Educational Benchmarking, n.d.b., 
n.d.d., n.d.e., n.d.f.; OECD, 2011c; pearsonfoundationorg/oecd/china.html; 
www.education.gov.uk/publications). It appears, therefore, that level of minimum academic 
requirement for employment in the teaching profession does not make a critical contribution 
to student achievement. 


Compulsory instructional time prior to the PISA assessments 

Countries usually have statutory or regulatory requirements regarding hours of 
instruction. These are most often stipulated as the minimum number of hours of instruction a 
school must offer (OECD, 2008). The number of hours of instruction is generally divided 
into two categories: (a) total intended instruction time (which includes both compulsory and 
non-compulsory curriculum content); and (b) total compulsory instruction time (the estimated 
number of hours during which students are taught both the compulsory core curriculum and 
flexible parts of the compulsory curriculum) (OECD, 201 lc). Between the ages of 7 and 15, 
Finnish students will have received 6323 hours of compulsory instruction, Korean students 
will have received 6930 hours and Australian students will have received 8889 hours (see 
Tab. 9) (OECD, 2012). A comparison of the percentage of students with PISA reading scores 
below level 2 (see Fig. 1) shows that students in Finland received the least number of 
compulsory instructional hours between the ages of 7 and 15, commenced formal school at 
age 6, and had an average total of 7% of students below Level 2 in the reading literacy scales. 
In Australia, students received the greatest number of compulsory instructional hours 
between the ages of 7 and 15, commenced formal schooling a year earlier than Finnish 
students, at age 5, and had 14.3% of students below Level 2 in the reading literacy scales (See 
Tab. 11). Whilst it would appear that fewer instructional hours are related to better student 
results, the data do not provide information regarding the number of hours of literacy 
instruction included in this total, nor the effectiveness of the instruction. There is no 
evidence, therefore, to indicate that the number of compulsory instructional hours accounts 
for variations in student achievement. 



Age range at which 
over 90% of the 
population are enrolled 

Ages 

7-8 

Ages 

9-11 

Ages 

12-14 

Age 

15 

Total 

Ages 

7-15 

Finland 

6-18 

1216 

1920 

2331 

856 

6323 

Korea 

6-17 

1224 

2109 

2577 

1020 

6930 

England 

4-16 

1786 

2697 

2775 

950 

8208 

Australia 

5-16 

1964 

2952 

2991 

982 

8889 

OECD 

Average 

4-16 

1584 

2463 

2697 

920 

7628 


Note. Data source - OECD 2012, p.435. Data is not provided for average number of hours 
per year of total compulsory instruction time before the age of 7 for any of the countries 
included in this table. 


Table 11: Age Range at which over 90% of the Population are Enrolled and Total Compulsory 
Instruction Time between the Ages of 7-8, 9-11,12-14 and 15 years 
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Class size 

A recurrent theme in the literature has been the effect of class size on student 
achievement, suggesting that smaller class sizes lead to continued improvement over time in 
student performance (Biddle & Berliner, 2002; Mosteller, 1995; Nye, Hedges, & 
Konstanopoulos, 1999). Recent research has suggested that smaller class sizes make a small 
contribution to increased student achievement, but that the financial investment could be 
better used elsewhere (Altinok & Kingdon, 2012; Chingos, 2012; Department for Education 
[UK] n.d.; Galton & Pell, 2012; Hanushek, 2000; Hattie, 2005; Konstantopoulos, 2011; 
Stanford, 2011). The average lower secondary class sizes for five of the seven countries 
compared in this paper range from 19.6 to 35.1 students, with average student-teacher ratios 
ranging from 9.9:1 to 20.5:1. Comparing class size with the PISA ranking for reading 
literacy, across countries of interest in 2009, would indicate that there is not a strong 
relationship between these variables (see Tabs. 12 and 13). It should also be noted that 
Korea, which was one of the top ranking countries for TIMSS (ranked 1 for Grade 8 and 2 for 
Grade 4 in 2011), had the largest average class size across the countries included for both 
primary and lower secondary in 2010. 



Finland 

Korea 

United 

States 

United 

Kingdom 

Australia 

OECD 

Average 

Average Class 
Size 

19.4 

27.5 

20 

24.4 

23.7 

21.2 

Student-Teacher 

Ratio 

14 

21.1 

14.5 

19.8 

15.7 

15.9 

2009 Reading 
Rank 

3 

2 

24 

27 

9 



Note. Data source - OECD 2011c, 2012. 


Table 12: Average Primary School Class Size, Student-Teacher Ratio (2010) and 2009 PISA Reading 

Rank 



Finland 

Korea 

United 

States 

United 

Kingdom 

Australia 

OECD 

Average 

Average Class 
Size 

20.3 

34.7 

23.2 

19.4 

23.7 

23.4 

Student-Teacher 

Ratio 

9.8 

19.7 

14 

17.1 


15.9 

2009 Reading 
Rank 

3 

2 

24 

27 

9 


Note. Data source - 

OECD 2011c, 2012. 

Blank cells indicate that no data are available for 


that year. 


Table 13: Average Lower Secondary School Class Size, Student-Teacher Ratio (2010) and 2009 PISA 

Reading Rank 


Teacher Factors 


Research has consistently linked teacher quality to student achievement (Boyd, 
Grossman, Lankford, Loeb, & Wyckoff, 2009; Darling-Hammond, 2000; Hayes, Noonan, & 
Heldsinger, 2010; McColskey et al., 2005; Rockoff, 2003; Rowe, 2003; Rubie-Davies, Hattie, 
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& Hamilton, 2006; Strange et al., 2008; Strange et al., 2011). Measures of teacher quality 
have included subject-matter knowledge, evidence-based pedagogical skills (Ingvarson & 
Rowe, 2007), teacher preparation, and qualifications (Darling-Hammond, 2000). Factors that 
have the potential to influence teacher quality include the ability of the students entering 
teacher preparation programs and teacher status. These factors are interrelated in that the 
status of the teaching profession is likely to influence the choice of teaching as a career and 
the quality of the teaching force is likely to affect the status of teaching as a profession. The 
quality of teacher preparation programs might also have an impact on the quality of 
classroom teaching, as might support for beginning teachers, ongoing professional 
development, and the retention of more able teachers. 


Choice of undergraduates for teaching programs 

It could be argued that social status of teachers within a community could be 
reflected in the career choices made by school leavers. Student results in PISA have shown 
higher student achievement in those countries where teaching is a preferred career choice. 

For example, in 2010 in Finland over 6,600 applicants applied for 660 primary school teacher 
training places (OECD, 2010c) even though the application and selection procedures were 
onerous: academic performance at matriculation; a written assessment; performance in 
practical teaching activities; and interviews (OECD, 2003a). Similarly, in Korea, only an 
estimated 5% of applicants are accepted into undergraduate degrees in primary education 
(Center on International Education Benchmarking (CIEB), n.d.c.). Entry into undergraduate 
teacher training programs in Australia, on the other hand, is less selective and shows a 
decline in the prior education achievement of applicants since 1980 (Australian Productivity 
Commission, 2012; Crowley, 1998; Leigh & Ryan, 2008). The 2013 Australian Institute for 
Teaching and School Leadership report indicates that the majority of school leavers entering 
teacher training programs have an Australian Tertiary Admission Rank (ATAR) of between 
61 and 80 (ATAR range 30 - 99.95) (Mackay, 2013). If all undergraduate teachers receive 
high quality teacher education programs, higher standards for entry should result in more 
competent teachers. 

In 2003, Rod Paige, the U.S. Secretary of Education, stated that "teachers' general 
cognitive ability is the attribute studied in the literature that is most strongly correlated with 
effectiveness" (U.S. Department of Education, p. 2). If less able students choose to train as 
teachers the impact on student performance in schools may well be significant. A 
comparison of the percentage of students performing at Level 1 in the 2009 PISA reading and 
mathematics literacy assessments (see Figs. 1 and 2) and at the Low benchmark in the 2011 
PIRLS and TIMSS for Finland, Korea, and Australia would appear to support this view. 


Teacher Preparation 

Because it is beyond the scope of this paper to provide an in-depth evaluation of 
teacher preparation programs across countries participating in international assessments, it is 
not possible to determine the contribution of initial teacher training over and above the 
contribution of the quality of undergraduates accepted into teacher education programs. 
However, as important as it is to recruit able school leavers into teacher education, the 
content of tertiary programs offered to teacher trainees requires some scrutiny. Although 
examination of the content of pre-service teacher training has increased over the last decade 
(Carter, H., Amrein-Beardsley, & Hansen, 2011; Coalition for Psychology in Schools and 
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Education, 2006; Dyson, 2005; Ingvarson et al., 2004; Kwong Lee Dow, 2003; Levine, A., 
2006; Liston, Whitcomb, & Borko, 2006; Louden et al., 2004; Louden et al., 2005; Murray, 
Nuttall, & Mitchell, 2008; Rohl & Greaves, 2004; Wilson et al., 2001), there still appears to 
be a lack of consensus of what constitutes quality teacher preparation. Generally, teachers 
combine two sets of knowledge: subject content knowledge and the practice of teaching 
(pedagogy) (Boe, Shin, & Cook, 2007; Gore et al., 2007; Hassan, Khaled, & Kaabi, 2010; 
Ingvarson et al., 2004; Kosnick & Beck, 2008; Wilson, Lloden, & Lerrini-Mundy, 2001). 
However, there is a growing concern that pre-service teacher education does not provide 
novice teachers with the skills and knowledge necessary to be effective in the classroom 
(Greenberg et al., 2013; Rohl & Greaves, 2004; Wilson et al., 2001). In fact, Levine (2006) 
recommended that educational faculties needed to be transformed from ivory towers into 
professional schools focused on classroom practice. Walsh (2006) claimed that "the nation's 
leading teacher educators ... concede that there is presently very little empirical evidence to 
support the methods used to prepare the nation's teachers" (p. 1). It could be argued, 
therefore, that potential deficiencies in teacher preparation may have resulted, in part, from a 
disregard for evidence-based practices in favour of "beliefs, anecdotes, testimonials and ... 
expert opinions" (Carter, M. and Wheldall, 2008, p. 7). 


Supporting teachers once they are in the system 

Retaining quality teachers, besides being a financial imperative, is thought to be 
critical for improving student outcomes (Council of Australian Governments [COAG], 2009; 
Manuel, 2003; Plunkett & Dyson, 2011). In the United States, Ingersoll and Smith (2004) 
estimated that up to 50% of beginning teachers leave the profession in their first five years, 
and in the United Kingdom 30 - 50% of teachers leave within the first three to five years 
(Cooper & Alvarado, 2006). By comparison, the attrition rates for Korea are estimated to be 
1% per annum, in Linland 10% per annum, and in Hong Kong (China) between 3.9% and 
9.3%. Attrition rates in the first five years of teaching for Australian teachers have been 
estimated at between 20% and 25% (CIEB, n.d.a.; Kearney, 2011; Ramsey, 2000). However, 
data for the last five years in the state of New South Wales suggest the attrition rate for early 
career teachers is about 10% (NSW Government, n.d.). 

In order to reduce the exit rate of teachers from the workforce, some countries 
(England and Wales, Lrance, Greece, Israel, Italy, Japan, Korea, Northern Ireland, and 
Switzerland) have established formal induction programs that include additional training, 
mentoring by an experienced teacher, and classroom observations (Sclafani, 2011). In 
conjunction with this early support, a few countries also provide specific professional 
development programs that are designed to meet individual teacher needs. A study by 
Rockoff (2008), however, in which the relationship between a mentoring program and 
teacher attrition rates was measured, found only weak effects on teacher absences and 
retention. A white paper produced by the Lriday Institute for Educational Innovation also 
suggested that a single initiative, such as a mentoring program, will not affect attrition rates 
and recommended a set of initiatives, including a comprehensive induction program and an 
increase in teacher salary, as the basis for retaining teachers in the classroom (Corbell, 2009). 

It should be noted that attrition is inevitable within any profession or industry, and a 
low level of teacher attrition does not necessarily mean that all is well. In fact, levels of 
attrition could be seen as positive or negative depending on which teachers are staying and 
which teachers are leaving. It is also important to consider the factors that may influence 
teacher decisions to stay, or to leave, the profession (Henry, Bastian, & Lortner, 2011; 
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OECD, 2005a). At this point in time, it appears that there is no evidence either way to link 
teacher attrition with student performance. 

In-class support, induction and mentoring 

Following graduation, new teachers add to their basic pre-service training in a number 
of ways: in-class support in the form of observations and appraisals (of the novice teacher) 
with feedback, school induction programs, mentoring systems, and opportunities for novice 
teachers to observe experienced teachers operating in the classroom (Langdon, 2011). In his 
meta-analysis of effects on student achievement, Hattie found that the most effective method 
of influencing teacher knowledge and behaviour to be through the provision of feedback to 
teachers about what is happening in their classrooms. Observations and feedback concerning 
actual classroom teaching and the use of formative evaluation of student performance were 
found to have positive impact on the quality of teaching (2009). In 2008, 23 countries 
participated in the first cycle of the OECD's Teaching and Learning International Survey 
(TALIS), focusing on lower secondary education teachers. In the report that followed, 
appraisal and feedback were seen as important forms of support for novice teachers. The 
study found that more than 19% of new teachers surveyed had never received appraisal and 
feedback on their teaching, with a range of 5% in Belgium to over 32% in Spain. Only 7.3% 
of Australian teachers reported having never received such support (Jensen et al., 2012). 

Ingersoll and Strange (2011) reviewed 15 studies on induction and mentoring 
programs for beginning teachers. Four of these studies examined the relationship between 
beginning teachers' participation in induction and the academic achievement of their students. 
These authors acknowledged that all of the studies reviewed had limitations and weaknesses 
of one sort or another. However, the evidence generally supported the suggestion that 
students taught by beginning teachers who had participated in some kind of induction 
program had higher scores, or gains, on academic achievement tests. 

Of the countries included for comparison, the United Kingdom is the only one that 
provides mandatory teacher induction programs, for a specified amount of time, as well as a 
reduced workload in the first year of teaching. By comparison, teachers in Finland do not 
receive an induction program or a reduced workload (see Tab. 14). 



Mandatory 

Induction Program 

Length 

Reduced Workload in 
First Year 

Finland 

Not offered 


No 

Korea 

Mandatory 

7 months 

No 

United States 

Varies 

1 to 2 years 

No 

United Kingdom 

Mandatory 

1 year 

Yes 

Australia 

Varies 

Varies 

Varies 


Note. Data sources - OECD, 2005b. Blank cells indicate that no data are available for that 
parameter. 


Table 14: Beginning Teachers: Induction Programs 

In Australia, the State of Victoria developed “The Seven Principles of Highly 
Effective Professional Learning” (Victorian Government, 2005) which provide the basis for 
high-quality professional learning at the school, network and region levels, and the New 
South Wales Institute of Teachers Act, 2004, required the provision of induction programs 
for all newly-appointed teachers in government schools. A later survey, Staff in Australia’s 
Schools 2007, indicated that 67% of early career primary teachers stated that they had been 
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provided with a mentor and 64% had taken part in an orientation program. It was interesting 
to note that, only 29% of novice teachers received any follow-up from their teacher education 
institution (McKenzie et al., 2008). 

A novice in any field of employment would need assistance in the early stages of a 
career, and beginning teachers are no exception (Correa & Wagner, 2011; Gherke, 2001; 
Ingersoll & Smith, 2004; Ingersoll & Strong, 2011; Langdon, 2011; Le Cornu, 2013; Pillay, 
Goddard, & Wilss, 2005; Rieg, Paquette, & Chen, 2007; Stansbury & Zimmerman, 2000; 
Wong, 2004; Zimpher & Rieger, 2001). The success, or otherwise, of such assistance, 
however, must depend on the ability of the individuals providing the support, the quality of 
the support program itself, and the ability of the novice to implement recommendations. 


Continuing professional development 

It is generally considered that continuing professional development (CPD) needs to be 
maintained throughout a teaching career. It has been suggested that a coherent framework for 
the provision of quality CPD should be based on two requirements: the needs of individual 
teachers/schools, and the ability of a system to sustain the professional development program 
over time (Huber, 2011). In addition, the complexity involved in determining best-practice 
requires the consideration of a number of variables, including the effectiveness of CPD 
programs and their impact in the classroom (Lydon & King, 2009); the need for different 
approaches, such as collaborative enquiry (Fraser et al., 2007); an emphasis on embedding 
knowledge in practice, including the role of coaching, mentoring, and induction programs 
(Bezzina, 2006; Helmer, et al., 2010); and more sophisticated methods of evaluating 
professional development programs (Ingvarson et al., 2004). The 2008 TALIS survey sought 
to determine what type of professional development teachers undertook and what they 
perceived their future CPD needs to be. The results indicated that many teachers required 
training and support in three main areas: teaching students with special learning needs, 
student discipline and behaviour management, and ICT teaching skills (OECD, 2009a). 

PISA provides data (see Tab. 15) on the minimum amount of time that beginning 
teachers are required to invest in professional development. As this information does not 
include program method, design, or content it is not possible to comment on the effect of 
continuing professional development on student achievement. 



Continuing Professional Development 


Minimum Requirement per 
Year 

PD Required for Promotion or 
Recertification 

Finland 

Varies: 1-5 days 

No 

Korea 

None 

Yes, for promotion 

United States 

Varies - often 30 hours in first 
2-5 years 

Yes 

United Kingdom 

None 

Yes, for promotion to principal 

Australia 

Varies - up to 5 days 

Varies 


Note. Data sources - OECD, 2005b. 


Table 15: Beginning Teachers: Continuing Professional Development 
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Student Factors 

What is it that students bring to the learning environment? Researchers have 
investigated a number of student factors that may be linked to academic achievement. These 
factors may be organised into two main categories: (a) the home environment, and (b) student 
ability, dispositions, and academic experiences (CIEB, n.d.d.; Hattie, 2009; OECD, 2011b; 
OECD, 2012). 


Home environment 

In PISA, socioeconomic background is measured by an index of Economic, Social 
and Cultural Status (ESCS), which is based on student responses to a number of questions 
(Thomson, De Bortoli, & Buckley, 2013, p.271). The physical home environment includes 
socio-economic status influences (parental education, parental income, and parental 
occupation), family structure (single or two-parent, number of children, extended families), 
and cultural influences (second-language learners, cultural values and beliefs) (Hampden- 
Thompson, G., 2009; Hattie, 2009; Ruiz et al., 2011; Thomson et al., 2013; Yamamoto, 

2010). The Australian PISA results for 2009 indicate that the higher the level of 
socioeconomic background, the higher student performance is in all three domains: literacy, 
mathematics, and science (Thomson et al., 2010). The emotional, or socio-psychological, 
home environment is concerned with the attitudes towards, and the involvement of parents in, 
education and the school setting (Evans et al., 2010; Hattie, 2009; Park, 2008). In 2009, 

PISA collected information concerning parental involvement in education. Findings suggest 
that reading to children when they are young, engaging in discussions that promote critical 
thinking, and setting a good example are related to academic outcomes (Borgonovi & Montt, 
2012). Hattie (2009, p.297-298), also found that socioeconomic status has a role in student 
achievement, but, of the top 30 influences on student success, 27 factors are linked to the 
teacher, teaching, school and curriculum, and 3 are related to the student. Home environment 
and socioeconomic status are ranked 31 and 32 respectively. Furthermore, home 
environment and socioeconomic status are not easily changed. 


Student ability, dispositions, and academic experiences 

Research has shown that student ability and disposition towards learning 
(concentration, perseverance, motivation, self-efficacy, prior achievement, and investment in 
learning) is related to academic success (Freiberger, Steinmayr, &Spinath, 2012; Medford & 
McGeown, 2012; Yeung, 2011). A study by Hornstra et al. (2013) found that, regardless of 
background, motivation is positively related to school success beyond what can be explained 
by cognitive ability. In addition, the research of Caprara et al. (2011), suggests that self- 
efficacy beliefs contribute to high-school success over the effects of socioeconomic status 
and prior achievement. 

Academic experiences (attendance at pre-school, early intervention programs, and 
participation in out-of-school tutorial classes) have also been associated with better academic 
performance (Caprara et al., 2011; Lasser & Fite, 2011; OECD, 2012). Data provided by 
PISA 2012 indicate that 79% of 4-year-olds are enrolled in early childhood programs across 
OECD countries as a whole and that this experience is associated with better school 
performance. Attendance at out-of-school tutorial centres, however, does not appear to 
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guarantee later success. Of the top ranking countries considered in this paper, an estimated 
80% of students in Shanghai (China), 75% in Hong Kong (China) and 79% in Korea attend 
out-of-school tutoring centres (CIEB, n.d.c.; OECD, 2011b), whereas only 23.5% of Finnish 
students, also among the top performers, attend after-school coaching (OECD, 2011b). 

Research by Hattie (2009), has also indicated that student ability, dispositions, and 
attitudes to learning are the main student influences on student achievement. Based on the 
assumption that the range of student personalities and abilities is similar across countries and 
that other elements of the home environment appear to have less impact on student success, 
student factors that might be amenable to change (e.g., motivation, perseverance, and self- 
efficacy) could also be influenced by quality of instruction. 


Factors with the Potential to Impact Student Achievement 

The comparative data provided by PISA, PIRLS, and TIMSS do not indicate a clear 
relationship between the following factors and the percentage of students who fall in the 
lower levels of student achievement: (a) investment in education, (b) teacher salary, (c) 
curriculum, (d) assessment programs, (e) minimum academic requirements for entry into 
teacher education programs, (f) compulsory instruction time, and (g) class size. What is clear 
from international assessment data and the available research evidence, however, is that both 
teachers and the students themselves make the biggest contributions towards student 
achievement (Darling-Hammond, 2000; Hattie, 2009; Rowe, 2003). This position was 
strongly argued by Hattie at the ACER National Conference in 2003. He presented data that 
illustrated the major influences on student success. Of the six factors proffered, two 
accounted for 80% of the variance in student achievement: the students themselves (50%) 
and their teachers (30%) (Hattie, 2003, pp.1-3). 

Student achievement is highly related to teacher quality (Rowe, 2003), and teacher 
quality appears to be linked to (a) the academic ability of students accepted into teacher 
preparation programs (U.S. Department of Education, 2003) and (b) the content and quality 
of teacher training programs (Begeny & Martens, 2006). Although it may not be possible to 
compare pre-service teacher education programs across countries that participate in the 
international assessment programs, it is possible to consider important components that have 
been suggested as core requirements, such as: subject content knowledge (Ingvarson et al., 
2004; Louden et al., 2005; Schleicher, 2012), pedagogy (Ingvarson et al., 2004; Schleicher, 
2012), classroom management (Hartsuyker, 2007), meeting the needs of diverse learners 
(Louden et al., 2005), assessment and monitoring (Hattie & Timperley, 2007; Jensen, 2010), 
curriculum planning (Ingvarson et al., 2004), and practicum experiences (Hudson & Hudson, 
2013; Ingvarson et al., 2004; Rowe, 2005). 

The issues concerning the 'teacher factor' were neatly summed up by Cooper and 
Alvarado, (2006) who stated that "recruiting academically successful university students into 
teaching, preparing them well for the challenges of teaching, and retaining them in the 
profession have all become key goals in helping students achieve high academic standards" 

(p. 5). A fundamental issue, however, is the lack of evidence on the effectiveness of different 
approaches to teacher education and preparation for teaching in the classroom (Hartsuyker, 
2007). 
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The future of any nation rests on the quality of its education system. In order to 
increase student performance and to ensure that quality teaching occurs in the classroom, 
tertiary institutions and governments need to ensure that the best candidates are attracted to 
the teaching profession. In addition, they need to provide quality teacher training programs 
(with evidence-based content and pedagogy) designed to match the requirements of the 21 st 
century (Boyd et al., 2009; Hanushek, 2010; Rowe, 2003; Walsh, 2006). 

Several Australian reviews of teacher performance and teacher training have been 
commissioned over the last 25 years with the intent of improving the quality of teacher 
education, but little seems to change (Adey, 1998; Australian Education Union (AEU), 2007; 
A.E.U., 2008; DEST, 2003; Dyson, 2005; Hartsuyker et al, 2007; Ingvarson et al, 2004: 
Louden et al, 2005; Ramsey, 2000; Rowe, 2005). In 2012, the Australian Government’s 
Productivity Report still noted a decline in literacy and numeracy standards in Australian 
schools, and commented on the need to raise teacher quality by improving teacher training, 
induction, and mentoring (Australian Productivity Commission, 2012). 

In 2000, Ramsey wrote: 

The debate of the past 20 years about standards and how to improve 
the quality of teacher education has run its course. It is time to move 
forward. Most teacher educators and teachers are now at the point 
where they are disillusioned by seemingly endless debate and a 
repetitive chain of reviews which, in spite of their findings and 
recommendations in such critical areas as funding, standards of 
professional practice, accreditation of initial teacher education 
programs and teacher licensing, fail them (p. 31). 

In Australia, there have been some initiatives: The New South Wales Institute of 
Teachers was established in 2004 and since that time has overseen a system of accreditation 
and recognition of a teacher's professional capacity against professional standards. It has also 
provided a process for the profession to influence the quality of teacher training and 
continuing professional development (Schuck et al., 2011). Similar organisations operate in 
other States and Territories: the ACT Teacher Quality Institute, the Teacher Registration 
Board of the Northern Territory, the Queensland College of Teachers, the Teachers 
Registration Board of South Australia, the Registration Board of Tasmania, The Victoria 
Institute of Teaching, and the Teacher Registration Board of Western Australia. For real 
change to occur, however, governmental policies and procedures need to be developed that 
will (a) promote the selection of top students into initial teacher education, and (b) ensure the 
provision of comprehensive, high-quality teacher preparation programs at tertiary institutions. 


Conclusion 

International assessment programs, such as PIRLS, TIMSS, and PISA provide 
opportunities for student performance to be compared over time, both within a given country 
and across countries. Perceptions of declining standards in literacy and numeracy have been 
noted in Australia, the United Kingdom, and the United States at the same time that Finland, 
Korea, Hong Kong (China), and Shanghai (China) have topped international rankings in both 
areas. Although the results of the international assessments do not provide clear evidence of 
declining literacy and numeracy standards in Australia, the number of students achieving at 
the lowest proficiency levels is unacceptably large and compares unfavourably with the 
highest performing countries participating in these assessments. In order to determine factors 
that may impact on student achievement, it is necessary to consider the contributions made by 
educational systems, students, and teachers. A comparison of organisational factors in 
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international educational systems, such as investment in education, teacher salary, curriculum 
provision, assessment programs, and class size, is inconclusive. Hattie (2009) has suggested 
that student ability and personal attitudes and dispositions towards learning, in conjunction 
with the quality of teaching that occurs in the classroom, are the main factors contributing to 
student success. As it is not possible to control the abilities, prior experiences, and attitudes 
that a student brings to the learning environment, the teacher must be considered the principal 
contributor to student achievement. Teacher quality, then, should be the primary concern of 
any educational system. Policy makers and course coordinators in tertiary institutions need to 
work together to develop selection processes for choosing the best candidates to undertake 
teacher training; the provision of relevant, evidence-based, pre-service teacher training 
programs; followed by coherent in-school coaching, mentoring, and continued professional 
development. 
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